1. Kidneys were kept anoxic at 40, 20°and 38°. Mitochondria were then isolated and their oxidative phosphorylation and respiration were determined. 2. Under all conditions the rate of phosphate esterification was affected to a greater extent, or earlier, than oxygen consumption. 3. Glutamate and succinate were used as substrates. The depression of P/O ratio was greater for glutamate at 40, and for succinate at 200. 4. Anoxia abolished the inhibiting effect of fluoride on respiration. 5. Phosphate esterification, after anoxia, was higher in the presence of fluoride than its absence, whereas in control preparations they were the same. 6. The decrease in P/O ratio did not appear to be due to activation of adenosine triphosphatase, as activities of both Mg2+-and dinitrophenol-activated adenosine triphosphatases were decreased after anoxia.
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The capacity of kidney slices to consume oxygen is affected by periods of time in the cold (Rochman, Clark, Lathe & Parsons, 1967) , but the effects are not very large. After 12hr. at 40, oxygen consumption at 380 was 22% less than in controls studied immediately. When kept at 200 without oxygen for 4hr., subsequent respiration was almost unaffected. After 6hr. the decrease was only 27%. This led us to examine the efficiency with which oxidation can be used for synthetic purposes, as measured by oxidative phosphorylation. Isolated rat kidneys were kept intact, and anoxic, at 40, 20°a nd 380 for various periods; the mitochondria were then isolated and examined at 38°. Oxidative phosphorylation was more affected by this treatment than was oxygen consumption.
METHODS AND MATERIALS Animals. Adult male Wistar rats weighing 250-350g. were killed by stunning and cervical dislocation.
Treatment of kidneys. Kidneys were kept at 40, 20°and 38'. The renal capsule, perirenal fat and kidney were removed in one piece and stored in a screw-top bottle containing 0 25M-sucrose that had been gassed with N2. Kidneys to be kept at 20°were immersed in sucrose at 40 for 2 min. and then transferred to sucrose at 200. Kidneys to be stored at 40 and 38°were placed directly into sucrose at the appropriate temperature.
Preparation of mitochondria. At the end of the storage period the kidneys were transferred to ice-cold 0-25M-sucrose after stripping the capsule and fat and excising a small part of the pelvis (to exclude fat). Mitochondria were prepared by following the technique of Schneider (1948) Statitical analysas. Fisher's P values were obtained by an analysis ofvariance as given by Bailey (1959) .
RESULTS
The oxygen consumption of mitochondria, isolated from kidneys that were stored anaerobically for various periods at 40, 20°and 38°, is shown in Figs ATPase activity was also measured directly in the presence and absence of stimulators (Mg2+ and dinitrophenol), as shown in Table 4 . The rate of appearance of ATPase activity at 4°was defined (Fig. 3) . Since the determinations of ATPase were carried out in the presence of 62rnM-sucrose, the effect of an iso-osmotic medium on the Mg2+_ and dinitrophenol-stimulated ATPase activity was also examined (Table 5 ).
An attempt was made to stabilize the P/0 ratio by administering a large amount of substrate intraperitoneally 5-30min.beforekilling the animal. The following were given without producing any apparent effect on the P/0 ratio: 1 g. of glutamate/ ( Fig. lb) , though the difference was less striking. At 380 the effect on P/O ratio was significant at 30min.
Time (hr.) (Fig. 2c) , but 1 hr. was required to lower the oxygen Fig. 3 . ATPase activity of mitochondria isolated from consumption significantly (P < 0.001) (Fig. le) .
kidney kept intact and anoxic at 40 for various periods, Thus at 40, 20°and 380 the P/O ratio was less well estimated in the presence of 0-1 nmMdinitrophenol (A-) maintained than was oxygen consumption. The for 24, 48 and 72 hr. was similar to that obtained by Weinbach (1959) , who stored isolated liver mitochondria in 0-25M-sucrose for up to 72 hr. It would seem therefore that the observed changes are an differed in two ways: the state of the tissue when inherent property of the mitochondria themselves exposed to anoxia, and the material examined for rather than the result of interaction with other oxygen consumption. In the preceding paper cellular constituents.
anoxic kidneys were stored as slices and the oxygen The experiments of Figs. 1 and 2 were carried out consumption of the slices was determined at 380. with glutamate as substrate. The main features of In the present paper anoxic kidney was kept intact the fall of P/O ratio with storage also occurred when for the period of storage, after which mitochondria succinate (Tables 1 and 3 ) was used. Some differwere isolated and their oxygen consumption and ences in the effect of anoxia were noted. At 40 for oxidative phosphorylation were determined at 38°. 24hr. the effect on phosphorylation with succinate Differencesinthe stability of respiration were noted. was insignificant whereas that with glutamate was Mitochondria from kidneys kept at 40 for 24hr. considerable. In contrast, at 200 the larger effect (Fig. la) showed a 9% decrease in oxygen consump-after 2hr. was obtained with succinate (Table 3) . At tion, whereas previously slices showed a 22% the present time these differences are unexplained. decrease after 12hr. Storage intact at 200 (Fig. lb) The possibility that the lowered P/O ratios after produced a fall that only became significant keeping the kidneys were due to development (P <0.001) after 3 hr. of storage. By 5hr. the effect of ATPase activity, as suggested by Cooper & was much greater than found previously with slices. Lehninger (1957) to explain the lower P/O ratios of Storage at 380 for 1 hr. produced a 40-60% decrease digitonin-treated mitochondria, was considered. (Fig. lc) In the presence of fluoride the P/O ratios were increased under all conditions of aging (Tables 1 and  2 ). Oxygen uptake was inhibited by fluoride, but the degree of inhibition diminished in the aged preparations. Phosphate esterification fell on aging both in the presence and absence of fluoride and, although there was a greater fall in the absence of fluoride, this may be accounted for, at least in part, by the greater fall in oxygen uptake. Had the fall in P/O ratio on aging been due to the appearance of ATPase activity capable of partial inhibition by fluoride, a much greater fall of P/O ratio would have been expected in the flasks lacking fluoride. There was thus no consistent indication of the development of ATPase systems. This was also indicated by the direct measurement of the rate of development of ATPase activity (Fig. 3) . This activity decreased rather than increased. The initial state, relatively high activity in the presence of Mg2+ (Table 3) , is unlike that of fresh liver tuitochondria (Potter, Siekevitz & Simonson, 1953) , in which most of the Mg2+-stimulated activity is latent. Sucrose (0-3m) gave less inhibition of the dinitrophenolstimulated ATPase (Table 5) than was found by Cooper & Lehninger (1957) with digitonin-treated liver mitochondria; the Mg2+-stimulaited ATPase showed a similar slight inhibition. One property of kidney mitochondria was similar to that of muscle:
high P/O ratios were obtained in the presence of high Mg2+-activated ATPase activity, and treatment that lowered the P/O ratio (anoxia or deoxycholate) did not cause a concomitant rise in ATPase activity (Azzone, 1961) . These findings indicate that ATPase activity is not the explanation for the fall in P/O ratio when intact anoxic kidney is kept. They suggest too that fundamental study of the differences between ATPase activities of kidney, liver, muscle and other organs would be rewarding, and might contribute to an understanding of the different behaviour of these organs in relation to anoxia.
